Most of the minimum wage literature in developing countries provides supporting evidence of its effectiveness in reducing wage inequality. Using minimum wage data from Thailand (1985Thailand ( -2010, I find rather mixed outcomes. The minimum wage seems to help compress the lower part of wage distribution for employees in large businesses. However, the effect does not extend to small and medium firms in the covered sector. In contrast with its role as a benchmark for wage adjustment in Latin America, the minimum wage in Thailand does not reduce overall wage inequality owing to the high non-compliance rate and weak law enforcement, particularly in the informal sector. JEL classification: J38; O17
Introduction
The effects of minimum wages on various groups of workers have been a popular subject of vigorous debate in the long history of economic literature, as reviewed by Brown (1999) ; Card and Krueger (1995) ; Machin and Manning (1997); and Neumark and Wascher (2008) . A few of the reasons for the minimum wage policy are its potential to reduce wage inequality, especially among low-paid workers, and its potential to lift these workers and their families out of poverty (Saget 2001) . Therefore, it is crucial to verify any effects minimum wages have on wage distributions. Research from the US, UK and Canada in the 1990s (Card and Krueger 1994; DiNardo et al. 1996; Fortin and Lemieux 2000; Lee 1999; Machin and Manning 1994) found that minimum wages significantly reduce wage dispersion. Recent studies in these countries find smaller direct and spillover effects of the minimum wage on the overall wage distribution because minimum wages were set at the level where only a small fraction of workers were directly affected (Autor et al. 2010; Dickens and Manning 2004) . Hence, it is interesting to investigate the impacts of such policies in the context of developing countries where minimum wages tend to affect a larger fraction of workers.
However, the compliance with the minimum wage law in developing countries is far from perfect and a significant proportion of workers are in the informal sector. So the expected result is rather ambiguous. Moreover, comparisons across studies in developing countries are more complicated due to differences in minimum wage levels, enforcement and labor market institutions (Lemos 2009 ). Though these studies mostly agree on the positive wage compression effect of minimum wages in the formal sector, the results in the informal sector are rather mixed (see Maloney and Mendez 2003; Neumark and Wascher 2008 , for a literature survey).
There are several reasons that the minimum wage can affect the informal wage distribution in spite of its expected ineffectiveness for informal workers. First, the minimum wage could induce the relocation of capital from the formal sector to the labor intensive informal sector, leading to higher informal sector wages (Harrison and Leamer 1997) . Maloney and Mendez (2003) also argue that the minimum wage could act as a benchmark for "fair" remuneration (the so-called 'lighthouse effect'). Moreover, Khamis (2013) provides evidence from Argentina that employers might comply with the minimum wage law but not other benefit entitlements such as social security contribution (which is widely used to classify workers into the formal or informal sector). In addition, Boeri et al. (2010) use the matching model to show that if the introduction of the minimum wage changes the skill composition between formal and informal sectors, such sorting of workers by skill could lead to higher average skills of workers in the informal sector, thus, higher average wages.
Most studies in Latin America and the Caribbean report positive wage compression effects of the minimum wage in both sectors (with a few exceptions such as Honduras in Gindling and Terrell 2009) . For example, Freeman and Freeman (1992) observe spikes around the minimum wage in the earning distribution of all Puerto Rican workers whereas Lemos (2009) finds that the minimum wage in Brazil compresses the wage distribution of not only the formal and informal sectors but also low-educated workers and the self-employed. Using kernel-density plots, Maloney et al. (2001) show that minimum wages could influence the distribution of wages in both the formal and informal sectors of eight Latin American countries with stronger distortion around the minimum wages in the informal wage distribution in Brazil, Mexico, Argentina and Uruguay. In case of the Mexico, Bosch and Manacorda (2010) employ a modified version of the Lee (1999) model and conclude that the minimum wage policy compresses the bottom part of Mexico's wage distribution with more pronounced effects in the informal sector (up to the eighth decile of the informal wage distribution). They also observe a positive correlation between minimum wages and inequality of sub-minimum wage workers and stronger spillover effects in the informal sector.
Outside Latin America and the Caribbean, studies on the effects of minimum wages on wage inequality in other developing countries are less common (for a review of evidence from developing countries in other regions, see Saget 2001) . Despite rising or persistent wage and income inequality in East and Southeast Asian economies, there is a paucity of evidence of the minimum wage effects on the wage distribution in this region. The existing literature focuses on economic liberation or Foreign Direct Investment (FDI) as the underlying factor of such trends in inequality (Jomo 2006; Te Velde and Morrissey 2004) . The only exception is Indonesia where researchers find conflicting results. Particularly, Rama (2001) and Suryahadi et al. (2001) show that minimum wage hikes have a positive impact on average wages of all workers and all segments of the workforce but are mostly insignificant except for the sub-sample of blue-collar workers. On the contrary, using the simulation framework, Bird and Manning (2008) report negative effects of the policy on wages in the informal sector.
With respect to wage inequality in Thailand, similar to the Anglo-Saxon economies, Lathapipat (2009) finds evidence for wage polarization in Thailand during the late 1980s to early 2000s (Table 4 .1 in Lathapipat (2008) and Figure five in Lathapipat (2009)) . Wage inequality at the top had risen whereas wage gaps between the median and the first decile were narrowed down. Lathapipat proposes that the rise of the bottom part of the wage distribution could result from an internal migration of laborers from hidden unemployment in rural areas to the modern sector in urban areas. Yet it is interesting to investigate if other factors such as labor market institutions contribute to such a finding.
The objective of this paper is to assess the role of the minimum wage policy in narrowing the wage gap of low-paid workers in Thailand. Additionally, it contributes to the small literature on the differential effects of the minimum wage on formal and informal wage inequality in Southeast Asia. This paper uses the Thai Labor Force Survey (LFS) in the first and third quarters (dry and rainy seasons) from 1985 to 2010. It exploits variation in the 'effective minimum' , which is defined as the difference between the statutory minimum wage and median wage in each province (Lee 1999) , to identify impacts of the minimum wage on different percentiles of wages in that province. However, Lee's econometric specifications are subjected to criticisms on omitted variables and division biases.
To circumvent such problems, this paper follows the methodology proposed by Autor et al. (2010) . Particularly, provincial fixed effects and provincial linear trends are included as well as the statutory minimum wage in each province-year is used as an instrumental variable for the effective minimum.
The results show no discernible wage compression effect on the overall labor market and in sectors obligated to pay the minimum wage (the so-called 'covered sector'). In other words, the minimum wage does not result in significant wage compression for either all employees or workers in the covered sector. However, the evidence suggests that the minimum wage significantly compresses the wage distribution of workers in large establishments in the covered sector. To verify whether such a finding is driven by periods of incremental rises in statutory minimum wage after the 1997 Asian financial crisis or not, this paper uses the methodology based on "Fraction of Affected Workers" by Card and Krueger (1995) to assess the effects of the minimum wage on the wage distribution of periods with significant hikes. Still, the main result is affirmed.
Thus, the finding of this paper highlights the role of a difference in the compliance rate between the formal and informal sectors on effectiveness of the minimum wage policy, provided that firm size can be used to classify workers into either the formal or informal sector. Although such finding is in contrast to most of the literature from Latin America, where minimum wages effectively influence both formal and informal wage distribution, it is in line with the segmented labor market (or two-sector) model. The paper is structured as follows. Section 2 describes the minimum wage and its enforcement in Thailand. Then Section 3 presents data and descriptive statistics. Section 4 outlines the methodology while Section 5 briefly discusses the results. Section 6 presents some robustness checks and Section 7 discusses the results with respect to law enforcement and economic theories. The conclusion and discussion of future research are in Section 8.
Minimum wage and its enforcement in Thailand
The minimum wage was first introduced for private employees outside the agricultural sector in Bangkok and adjacent cities in April 1973. Later in October 1974, its coverage was expanded to the whole country. The statutory minimum wages have been set differently across zones as wages in baht per day -which, in general, is defined as eight hours of work. As for part-time workers, they are also entitled to receive an hourly minimum wage which is equal to the daily minimum wage divided by eight hours. 1 At first, the minimum wage setting process was centralized and categorized into three zones by geographic region. From October 1981, the legislation stated that minimum wage setting should take factors of each region -such as inflation, living standard, competitiveness, and economic and labor market condition -into consideration. Although the national tripartite committee (comprising representatives from employers, employees and government) raised minimum wages around once a year (except for 1999 and 2000) , the number of minimum wage zones was stable at around three-four zones during . After the enactment of the Labor Protection Act 1998, the minimum wage setting was decentralized from the national to regional tripartite sub-committee in each province or sub-region. Then the number of minimum wage zones started to increase dramatically from eight zones in 2002 to 28 zones in 2010. Yet differences among provinces broken away from the same zone are relatively small. Figure 1 shows the real value of minimum wages in ten selected provinces including Bangkok and Phuket as well as the two provinces from the north, Phrae and Phayao, which are among the top two and bottom two of the minimum wage zones in 2010. Real minimum wages rose from the late 1980s until they reached their peak slightly before the 1997 Asian economic crisis. Then they dropped sharply and did not attain such levels again even in 2011.
Since its first implementation, violation of the law could result in being fined, imprisoned, or both. For example, the Labor Protection Act 1998 states that any employers paying wages lower than the legislative minimum are liable for a fine not exceeding 100,000 baht or up to six-month imprisonment or both. Based on minimum wages in 2001, the upper limit of this fine is worth more than 600 worker-days for every province, which is a sizable punishment for small and medium firms. However, the effectiveness of the law enforcement is questionable. According to Table 1 , although the labor inspection rate during 2006-2010 was 12-13% of all establishments each year, more than 94% of firms violating any labor law received only a warning from the authority. Less than 0.3% of all wrong-doing establishments were fined or prosecuted. Although the non-compliance rate had been decreasing overtime from 4.7% in 2006 (2,100 out of 44,658 establishments) to 1.26% in 2010 (625 out of 49,463 establishments), weak law enforcement in the earlier periods could contribute to either no effect on wage inequality or differential effects across different sectors. I will return to the consequences of weak law enforcement later.
Data and descriptive analysis
I employ the Labor Force Survey (LFS) conducted by the National Statistics Office of Thailand (NSO). NSO adopts a stratified two-stage sampling technique for the whole country (starting with blocks or villages and then private households) for these surveys. From 1984 to 1997 the surveys were conducted in three rounds in each year. The first round enumeration was held in February, coinciding with the nonagricultural season; the second round was normally held in May when the new labor force of graduated students had just finished their studies; and the third round was conducted in August, during the agricultural season. From 1998 to 2000, the fourth round of the survey was conducted in November (NSO 2003) . Since 2001 the surveys have been conducted monthly, with three months combined for each round of surveys.
LFS provides data on individual characteristics for every member of the household including work status, occupation, industry and hours worked for all employed persons. Also, for all wage earners, the LFS records information on wage/salary, overtime payments, bonuses and some other fringe benefits in the first and third rounds. After 1999 this wage data also has been available for the second and fourth rounds. In order to ensure comparability across years, only the first and third rounds (dry and rainy seasons) of the LFS from 1985 to 2010 (with the exception of three rounds, which are 1986 1 st , 1990 1 st , and 2010 3 rd ) are utilized. Typically, the sample size of each survey is large and representative at regional level. Only after February 1994 did NSO expand the sample size to assure statistical representation at provincial level (NESDB and NSO 2004) . 2 Hence, due to the small sample size in these early surveys (especially for wage earners), this study will provide a robustness check where provinces and rounds with too few observations are dropped.
In this paper, the sample covers all wage earners in private, public and state enterprises who report their wages and the number of hours worked in the week preceding the survey. As the minimum wage law in Thailand primarily determines the basic wage for regular working hours -hourly wages excluding other compensation such as bonuses, over-time, clothes or any other benefits -these are used. Hourly wages are calculated from basic wage divided by total hours worked for principal occupation. In several cases, the total hours worked may contain hours of over time work. Since employers are required by law to pay over-time at a rate that is at least 50% higher than hourly wages during regular hours, I compare information on basic wage with over time payment adjusted by 1.5 in order to obtain the proportion of regular hours worked from the number of total hours worked. Although this procedure might overestimate the According to the kernel density of log hourly wages in Fig. 2 where two vertical lines refer to minimum wages in each zone during July 2007 and 2008 respectively, male workers seem to earn slightly more than their female counterparts in all zones, as expected. Nevertheless, there is no distinct spike around the minimum wage in any zones. In Bangkok and the central region, peaks of female wage distributions are only slightly higher than the statutory minimum; on the contrary just around half of female workers in the north receive basic hourly wages that are higher than the minimum wages in their provinces. This result indicates a possibility of a severe non-compliance problem in many provinces, especially in the low minimum wage zones.
In Table 2 , binding percentiles -fractions of employees in each province who receive wages less than the legislative minimum wage -of the minimum wage across provinces over the sample periods are presented. Though it does not show a clear upward trend in the rate of compliance with the minimum wage law, binding percentiles in provinces with the highest, middle, and lowest rates of non-compliance (referred in Table 2 as Max, Median, and Min pctile) decrease slightly over the period of study. Still, non-compliance rates in provinces in around half of the country were higher than 30% even in 2009. Consequently, the wage compression effect from minimum wage laws might be partially effective. Various strategies to investigate this hypothesis will be discussed in the following section. The definition for Max. pctile, Min. pctile and Median pctile are as follows: All percentiles (pctile) display in this table are a proportion of workers who received basic wage less than their provincial minimum wage. For Max. pctile, it is such percentile in a province with the highest level of non-compliance to the law in each year. Meanwhile, Min. pctile is a percentile in a province with the highest compliance to the law whereas Median pctile is the percentile in a province with non-compliance rates at the middle of all provinces in that year
Methodology
This paper follows the empirical strategy used in the US literature by Lee (1999) as well as modifications suggested by Autor et al. (2010) to assess the effect of changes in the minimum wage on wage inequality in Thailand. Lee (1999) assumes that the level of wage inequality in state n (province n in this paper) at time t depends on the level of latent wage inequality (the one that would prevail if there was no minimum wage law) and the minimum wage. Therefore, the position of the minimum wage on the overall distribution of wages in that region (or its binding percentile) will determine the effect of the minimum wage on wage inequality. However, since the latent wage inequality is unobservable, the true bindingness (the position of the minimum wage on the wage distribution which is unaffected by the minimum wage) is also unmeasurable. So Lee (1999) proposes using the difference between the log median wage and the log of the statutory minimum wage in that region as a proxy for the bindingness; he then calls this difference the effective minimum.
If the key identifying assumption in Lee (1999) -that the cross-regional variation in latent wage inequality is uncorrelated with the median -holds, the coefficient of the effective minimum can be estimated consistently after controlling for time dummies. However, Autor et al. (2010) shows that in the US data, the levels of latent wage inequality are positively correlated with states' median wages. Therefore, to address omitted variables resulting from this correlation, state fixed effects should be included. In addition, recent studies such as Allegretto et al. (2010) provide evidence that state and time dummies cannot fully account for heterogeneity in underlying employment patterns in low-wage jobs.
Hence, the regression model should also control for state-specific linear trends.
By including both provincial fixed effects and provincial linear trends like in Autor et al. (2010) , this paper allows for the correlation between provincial latent wage inequality and its median as well as the possibility that changes in minimum wages could correlate with shocks to the wage distribution in each province. Thus, the main ordinary least squares (OLS) specification is:
where w P nt is the P th percentile of the observed log wage (per hour), w M nt is the Median (this paper uses the 6th decile) of the observed log wage; d tP is the year dummy; d nP is the provincial dummy; T is the time trend; MW nt is the statutory minimum wage; and P nt is an error term in province n at time t for the P th percentile. Also, all regressions are weighted by multiplication of sampling weight and number of total hours worked.
Moreover, to tackle division bias, 3 I follow a two-stage least squares (2SLS) strategy as in Card et al. (1993) and Autor et al. (2010) by using the effective minimum with statutory minimum wage in each province and year as an instrument. This instrument should be correlated to the provincial effective minimum but uncorrelated to any measurement errors in the sampling median. Thus, it relies on a key assumption that legislated changes in minimum wage are not correlated with changes in latent province wage inequality, conditional on year and province dummies and provincial trends. Therefore, the second stage is the same as in Eq. 4.1 while the first stage for the effective minimum is specified as:
Likewise, an instrument for the square of the effective minimum is computed from the predicted value from regression 4.2 squared. Yet this instrument might suffer from limited variation because there were few minimum wage zones before 2002. To bypass this problem and provide robustness checks for the 2SLS models, I adopt a reduced form approach from Autor et al. (2010) and use predicted instead of observed provincial median wage in Eq. 4.1. The predicted median can be estimated as follows:
which specifies the provincial median wage, w M nt ,as a function of year dummies, province dummies and provincial trends. Then I define the reduced form effective minimum mw nt as MW nt − w M nt . Equation 4.1 can be rewritten as:
Further, the other identification strategy proposed in the literature called "fraction affected" (Card and Krueger 1995) is adopted so as to circumvent the potential weak instruments problem as well as a decline of the real minimum wage. The primary OLS model is specified as:
where w P nt − w P nt−1 is the change in log hourly wage at the P th percentile from year t-1 to t in province n; FA nt is the fraction affected in province n in year t, defined as the fraction of workers in year t-1 who earn wages between the old and new minimum wages, i.e. between year t-1 and t; c P is a constant; and η P nt is an error term. In order to control for different labor market conditions across provinces, regressions which include average provincial wages in year t-1 as a control are also presented.
Nevertheless, this technique relies on an assumption that workers directly affected by the increase in the minimum wage are those receiving wages either exactly at the former minimum wage or between the former and new minimum wages. Therefore, provinces with a higher fraction affected should show a larger effect on the lower part of wage distribution. I will present results only from selected years with a substantial increase in statutory minimum wages which in turn leads to potentially more variation in the fraction affected.
Results
To investigate the effect of minimum wages on wage inequality in developing countries, the compliance rate is one of the major concerns. Although employers in formal sectors are expected to comply with the minimum wage law, the LFS does not provide any information on the social security contribution of each worker which is widely used in the literature as an indication of being a formal worker. Instead, based on characteristics of workers and firms, this paper computes the non-compliance rate of each sub-group in the sample implicitly from the percentage of workers paid below the minimum wage.
Therefore, the results demonstrated in this section are classified into three groups according to coverage of the law and the compliance rate. Aiming to estimate the effect of the minimum wage on the overall wage distribution, the first group uses all employees in the sample regardless of their age, gender, or industry. The second group, however, focuses on male employees in private firms outside the agricultural sector. And thirdly, to capture the effectiveness of the minimum wage policy on wage inequality in the formal sector of the Thai labor market (as classified by firm size), the sample is further restricted to male employees in large private firms. 4 Models 4.1 and 4.4 are employed to estimate the regression results in Tables 3, 4 and 5 for all three classifications of the sample respectively. The OLS regressions of all workers both with and without provincial trends yield positive and significant coefficients in all percentiles. These results coincide with the criticism about the division bias highlighted in Autor et al. (2010) . 5 The next two columns show the results after instrumenting the effective minimum and its squared term with the legislative minimum wage and the square of the predicted value from Eq. 4.2. The marginal effects of the 2SLS regressions without Note: Standard errors are in parentheses while ***, ** and * indicate significant at 1% , 5% and 10% level respectively provincial trends (model (1)) -estimating from coefficients of the effective minimum and its squared term -are positive and significant in some percentiles. However, the results of 2SLS regressions with provincial trends are not significantly different from zero in any percentiles. Such a pattern indicates that the 2SLS estimations are not robust to the exclusion of provincial trends and hence, the regressions with provincial trends are preferable, owing to the potential correlation between changes in minimum wages and shocks to the wage distribution discussed earlier. Lastly, the regressions based on the predicted median with and without provincial trends as in Eq. 4.4 do confirm a pattern of results observed from the 2SLS. 6 In particular, the minimum wage does not have any significant effects on wage inequality of all workers after taking provincial trends into account. Table 4 presents the regression results of two different age groups from the sub-sample of male private employees outside agriculture. According to the legislation, the minimum wage applies to all workers, both part-time and full-time, in private companies outside the agricultural sector. However, the reason for choosing only the males instead of both genders is the higher prevalence of non-compliance among female laborers. So the results from this male sub-sample should provide an upper bound for the impact of the minimum wage policy in the so-called "covered sector". The 2SLS regressions of both adult and young workers do not show significant results in almost all percentiles. The only exception in the model with provincial trends are the 75 th percentile (for both age groups) and 95 th percentile (for the young) where minimum wage seems to compress workers' wage in these percentiles towards the median (60 th percentile). Moreover, the results from predicted median method with provincial trends show similar patterns of significance (at the 75 th and 95 th percentiles), with two additional negative coefficients at the bottom (the 5 th and 10 th percentiles for the adults and only the 5 th percentile for the young). It can be interpreted that the minimum wage might result in widening the wage gap between the median workers and the low-wage workers in this sub-sample, though the significance and direction of the results are not robust to an exclusion of provincial trends. Lastly, we consider the sub-sample of adult workers in large private firms (with more than 100 workers) outside the agricultural sector. Since this group has the lowest percentage of sub-minimum wage workers among all three classifications, it is used to represent the "formal sector" of the Thai labor market. Table 5 illustrates that, after controlling for provincial trends, the minimum wage policy narrows the wage gap from the 20 th to 40 th percentiles and the median (60 th percentile) regardless of gender 7 or model specifications (2SLS 8 or predicted median). This result implies that female workers in large firms who normally receive lower wages than males also benefit from the policy. Further, the coefficients from regressions with provincial trends comply with the model's underlying assumption that the minimum wage should not affect the upper side of the wage distribution.
In sum, the minimum wage policy seems to have different impacts on wage inequality depending on segments of the labor market. Only low-paid workers in large private firms (which can be considered as the formal segment of labor market) benefit from such wage compression effect. However, workers in the lowest wage percentile (5 th ) in this subgroup still do not benefit from the policy (the marginal effects are significant at the 10% significance level only in the 2SLS model). Thus, non-compliance seems to be one of the important factors contributing to the failure to reduce wage inequality in both the formal and informal sectors through the minimum wage policy.
Yet the real minimum wage was eroded for more than a decade after the Asian financial crisis in 1997. This could be another factor contributing to such widened wage gaps. Using the LFS data in the third quarter of 1994/95 and 1996/97, this paper adopts an empirical strategy based on the fraction of workers affected by the minimum wage (Card and Krueger 1995) in order to assess the importance of this concern. These periods are chosen because they are the last two periods of sizable increase in minimum wages before the Asian financial crisis (around 8.6-9.8% rise for every province in July 1995 and 8.2-8.7% in October 1996 relative to July 1994 and 1996 respectively). Furthermore, descriptive statistics in Tables 6 and 7 show that the characteristics of every sub-group of workers (which are sub-minimum wage workers, directly affected workers and other workers with higher wages) in 1994-such as gender, age, average years of education and firm size-are roughly similar to those in 1996. Tables 8 and 9 classify workers into three sub-groups as discussed earlier.
To get comparable results between these sub-groups, I employ the data only in 32 provinces with sizable samples during these periods. Overall, there are very few percentiles with significant results at the 5% level. While the minimum wage increase in July 1995 results in negative and significant effects on changes in wages of the 25 th and 30 th percentiles of sub-sample male private employees and large firm employees respectively, 9 these results are not significant in the regressions without the average provincial wage as a control variable. Conversely, the minimum wage rise in October 1996 has a positive and significant effect on wage changes between 1997 and 1996 in the 30 th percentile of the sub-sample of private employees outside the agricultural sector regardless of firm size. This result is still robust after controlling for the average provincial wage in the third quarter of 1996. Interestingly, with negative and significant coefficients in the 5 th and 10 th percentiles of all workers, the minimum wage hike in 1996 might have adversely affected the low-wage workers in the economy-wide wage distribution. Note: Standard errors are in parentheses while ***, ** and * indicate significant at 1% , 5% and 10% level respectively
Although these tables portray conflicting results, the timing of the increase in minimum wage could be an explanation for this discrepancy. In particular, the minimum wage hike on July 1 st , 1995 is right at the beginning of the third quarter in 1995, whereas the rise in October 1 st , 1996 is nine months before the third quarter of 1997. So it seems that the wage compression effect of the minimum wage depends on not only the market segmentation but also a time lag so that 'law-abiding' employers can change their wage accordingly. Nevertheless, the result from 1996/97 supports the claim that only the workers around the second and third deciles (in private firms outside the agricultural sector) receive higher wages as a result of the minimum wage policy.
After considering results from both methods, it can be concluded that the minimum wage does have very limited effects on wage inequality. Only employees in large private companies outside agriculture benefit from the wage compression effect. Yet within such a sub-group, workers with the lowest wage per hour still do not gain from the minimum wage law. Moreover, the series of incremental increases in minimum wages, especially after the Asian financial crisis, do not seem to be an important factor underlying such results. Thus, the ineffectiveness of law enforcement seems to be the most plausible explanation. The discussion section will address this argument in detail.
Robustness checks
One of the major concerns of using LFS data to analyze the wage inequality at the provincial level is the sample size for wage earners in each province. Moreover, the classification of samples into smaller sub-groups threatens the validity of observed percentiles of wages due to the smaller sample available for percentile calculation. To address this concern, I restrict the sample to those 32 provinces (the same as in Tables 8 and 9 ) which consistently have more than ten respondents in all three categories for any survey waves from 1994Q1 to 2010Q1. With the same number of province-quarters in all sub-groups, models 4.1 and 4.4 are re-estimated.
Regressions based on this restricted sample provide supporting evidence for the results in previous section. After controlling for provincial trends, changes in minimum wages do not have any significant effects (at the 5% level) on wage distribution of all wage earners or adult male private employees outside agriculture (for brevity, the regression results are not shown but are available upon request). Therefore, the ineffectiveness of minimum wage policy in reducing wage inequality for the whole labor market, or even among eligible workers, is robustly pronounced. Hence, an exclusion of provinces with too small sample in some periods does not seem to alter the main result. Tables 10 and 11 illustrates the effects of the minimum wage on wage gaps among workers in the 'formal' segment (large firms) and the 'informal' segment (small and medium firms) of the labor market. There is virtually no effect on the low-paid workers in the informal sector whereas after controlling for provincial trends in both model specifications, all percentiles in the lower part of the wage distribution (5 th -40 th ) experience positive and significant wage compression pressures towards the median. This result leads to a slightly different conclusion that, instead of just the 20 th -40 th percentiles, the whole lower part of the wage distribution is pushed closer to the median wage due to the minimum wage policy. This minor discrepancy could originate from the inclusion of Table 10 Effect of the minimum wage on log wage gap, sub-sample private employees age 25-54 in large firms outside the agricultural sector in 32 provinces (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) the sample of provinces with too few respondents in some survey rounds. Hence, some outliers might influence those insignificant results among the 5 th and 10 th percentiles described in the previous section without affecting results of the more robust data from these 32 provinces. 10 Thus, wage compression effects of the minimum wage law among these large firms could be stronger than what Table 5 suggests.
Discussion
The evidence for the impacts of minimum wages on wage inequality in Thailand suggests that the wage compression effect is confined to only low-paid workers in the formal sector of the labor market (as classified by firm size). Although increases in the minimum wage did not fully compensate for the rise in inflation after the Asian financial crisis, it is shown that this is unlikely to be the major force behind the result. Specifically, even in the years with a significant increase in real minimum wages, the impact of minimum wages is still determined by market segmentation. Therefore, imperfect compliance with the minimum wage law (not non-coverage 11 ), especially in the informal sector, is the most plausible factor driving this pattern. There are two explanations for the observed high non-compliance rates. First, non-compliance could result from employers' expectation on the cost of paying sub-minimum wages. As discussed in Section 2, despite the relatively high upper limit of the fine and possible imprisonment for violating employers, the probability of being caught and severely punished is literally zero. Thus, this weak law enforcement is in line with the ineffective minimum wage policy observed. Moreover, Basu et al. (2007) show that such a weak enforcement of minimum wage policy can be an equilibrium phenomenon for a government with a credibility problem under a model with imperfect competition, imperfect enforcement and imperfect commitment. On the other hand, the efficiency wage theory could explain higher compliance among larger firms. Rebitzer and Taylor (1995) set up a simple efficiency wage model where employers use dismissal as a disciplinary device to prevent shirking. Further, they assume that the supervisory resources of firms are fixed and the firms' capacity to closely supervise is decreasing with the number of employees. Acknowledging skepticism of monitoring difficulties as an explanation for employer size wage premia, Rebitzer and Taylor (1995) refer to both theoretical and empirical studies which suggest that the monitoring and incentive problem still persist in incentive schemes with minimal monitoring difficulties such as the piece rate. So an increase in minimum wages raises the cost of dismissal and induces workers in large firms to assert higher effort. Using the survey data from the UK residential care homes industry after the introduction of the National Minimum Wage in 1999, Georgiadis (2013) finds the evidence that supports this efficiency wage hypothesis.
Better compliance in large firms can be depicted from the data through kernel density and cumulative distribution plots of log hourly wages in Figs. 3 and 4. The peak of wage distribution in the formal sector (large firms) is around the highest provincial minimum Fig. 3 The kernel density and cumulative distribution of log hourly wage (weighted) in Thailand for the formal (Large firms) and the informal (SME) workers 3 rd quarter 1994 VS 1995 Fig. 4 The kernel density and cumulative distribution of log hourly wage (weighted) in Thailand for the formal (Large firms) and the informal (SME) workers July 2007 VS 2008 wage in both 1995 and 2008, whereas the peak prevails among informal workers (employees in small and medium firms) after a strong surge in compliance rates of both sectors in the 2000s.
It is worth noting that our discussion of the compliance problem and ineffectiveness of minimum wage policy is consistent with the segmented labor market (or two-sector) models such as Lewis (1954) ; Harris and Todaro (1970) ; Gramlich (1976); Mincer (1974) and Welch (1974) in many aspects. First, wage compression effects happen only in the formal sector with a single peak of the wage distribution around the legislative minimum wage. Second, those informal workers in the covered sector do not appear to experience any wage compression effects. Moreover, the legislative minimum wage does not generate any spikes in the informal wage distribution except for some recent periods of expansion in compliance. These observations are in accordance with the prediction of the WelchGramlich-Mincer two-sector model if the formal sector is treated as a covered sector while the informal one is treated as an uncovered sector. 12 However, this conclusion is opposed to many analyses in Latin America (such as Lemos 2009; Maloney 1998; Pratap and Quintin 2006) which conclude that the two-sector model does not seem to correctly predict the wage and employment effects of the minimum wage law in spite of a sizable informal sector. Specifically, these papers find significant wage compression effects in both formal and informal sectors but no adverse effects on employment.
Nonetheless, since the employment effect of minimum wage law is beyond the scope of this paper, it is not clear whether a significant fall in total employment as predicted by the Welch-Gramlich-Mincer model will be found in Thai data. In order to explore such topic, a more concrete definition of formal workers, which does not depend on being employed, has to be adopted. In particular, without good employment history or panel data, it is difficult or impossible to assign any unemployed workers to either large or small firms. Otherwise, other proxies for the formal sector such as social security entitlement must be used. The main challenge, however, is that the LFS data during these entire periods do not contain such information.
Conclusion
This paper examines the impact of the minimum wage policy on wage inequality in Thailand using the Labor Force Survey in the first and third quarters from 1985 to 2010. The evidence suggests that the minimum wage does not significantly affect overall wage distribution after allowing for different provincial trends. Despite restricting the sample to the covered sector, the minimum wage does not help compress the lower part of wage distribution towards the median. Conversely, it might widen wage gaps between the lowest decile and the median, though such a result is not robust. The wage compression effect is detected only after confining the sample to formal workers (classified by firm size) in the covered sector. These findings are robust to different empirical strategies and are not driven by small sample sizes in any provinces or periods. Hence, the difference in compliance rate between the formal and informal sectors (not between the covered and uncovered sectors) seems to be the prominent factor behind the fragmented effects of the minimum wage policy on wage inequality.
As for policy implication, the weak law enforcement seems to partly sustain subminimum pay among small firms in the covered sector. Without tackling the noncompliance issue, minimum wages will not be effective in creating a wage floor for low-paid workers in small firms (the informal sector), but might serve as another form of collective wage setting between formal workers and their employers through regional tripartite sub-committees. Yet better enforcement and higher compliance could potentially (but not always) lead to higher unemployment among low-paid workers.
In terms of theoretical models, the empirical results seem to coincide with the standard two-sector model's prediction. However, to draw any conclusion, sectoral employment effects need to be verified. This is beyond the scope of this paper and requires additional information to properly distinguish formal workers from their informal counterparts. In addition, one possible extension of the models is to incorporate the self-employed into the analysis. Although the self-employed are not covered by the minimum wage, comparing self-employed to uncovered workers as well as informal workers in the covered sector could provide interesting findings.
Lastly, it is worth noting that the Thai government just implemented the largest twostep minimum wage hikes in 2012 and 2013 which led to a single national minimum wage at 300 baht per day. 13 This movement coincides with a two-step reduction in corporate income tax from 30% to 23% and from 23% to 20% on January 1, 2012 and 2013 respectively (excluding some small enterprises subject to a lower tax rate and foreign businesses under the Board of Investment scheme). Although the government claims that the main objective of corporate tax reduction is to increase businesses' competitiveness in preparation for the beginning of the ASEAN Economic Community (AEC) in 2015, 14 it is arguable that the tax reduction not only offers businesses (particularly in the formal sector) some compensation for the minimum wage hikes but also weakens any resistance of employers in the national tripartite committee. 15 Such a parallel move could provide an opportunity to assess impacts of the minimum wage on employment and wage distribution among different segments of the Thai labor market, particularly any disparities between large and small firms in the covered sector.
Endnotes
1 There is an exception for some hazardous jobs as defined by the Ministry of Labor (such as jobs related to work under water, inside tunnels, or involving hazardous chemicals or radioactive materials). Employees in these jobs are not allowed to work more than seven hours per regular working day. Yet this paper disregards such an exception and transforms the minimum wage per day into an hourly rate by dividing the statutory minimum wage per day by eight.
2 The sample size of employees for the whole country in the third round ranges from 13,313 (out of a total of 78,214 persons) in 1985 to 37,828 (177,821) in 1994 and 53,342 (219,538) in 2007. 3 This bias results from a spurious correlation between the variables (Borjas 1980) . In this case, the median of the observed log wage (potentially measured with errors) is used on both sides of the regression equation. 4 Bindingness percentiles of provincial minimum wages of the second and third sub-samples are available upon request. 5 The results from OLS regressions of the other two sub-samples also suffer from the division bias problem. Thus, they will not be shown. 6 Weak instruments is one of the major concerns for 2SLS regression. The last row of Table 3 presents the Kleibergen-Paap rk Wald F-statistic for a weak identification test of the first-stage regression in each column. The F-statistics are the same for every percentile because the same set of endogenous regressors and instrumental variables is employed. These F-statistics in Tables 3 and 4 are significantly larger than the Stock-Yogo weak ID test critical value at 10% (Stock and Yogo 2005) . Hence, weak instruments is not an issue for the 2SLS estimations of all employees and the sub-sample of male private employees outside agriculture. 7 At the 5% significance level, the wage compression effect also extends to the 10 th percentile of the males only.
8 Although the F-statistic for first-stage regression of 2SLS without provincial trends is too low to reject the null hypothesis of weak identification, the first-stage regression of 2SLS with provincial trends does have a significantly high F-statistic. 9 In addition, there is a robust negative and significant result (at the 5% level) for the 75 th percentile of sub-sample male private employees. It implies that the change in wages from 1994 to 1995 for this specific percentile is smaller in the province with a higher fraction of workers affected by the minimum wage. Unless there exist significant spillover effects or measurement errors in wages per hour (Autor et al. 2010 ), this interpretation is at odds with the fact that the binding of the minimum wage in any provinces does not exceed the 65 th percentile for this sub-sample in those periods. Hence, I decide not to discuss this counter-intuitive sign of coefficients in this paper. 10 However, the insignificant Kleibergen-Paap rk Wald F-statistics for all 2SLS in Tables 10 and 11 raise a concern about weak identification of instrumental variables. This might be a result of restricting the sample to just 32 out of 76 provinces. All in all, the weak identification problem does not invalidate the whole results because models based on the predicted median still consistently provide supporting evidence for the same conclusion.
11 Unlike developed countries, where non-coverage can be one of the major concerns, developing countries seems to suffer more from non-compliance even in the covered sector (Strobl and Walsh 2003) .
12 Though median wages of the informal sector in the data are lower than in its formal counterpart, the Gramlich-Mincer version of the model does not unambiguously predict the direction of wage in the uncovered (or informal) sector after the minimum wage is imposed (Brown 1999) . 13 On April 1, 2012, in order to push the minimum wage in provinces with the highest band to 300 baht per day, minimum wages in every province were raised by approximately 40%. Then on January 1, 2013, minimum wages in the rest of the country were lifted to 300 baht per day. This resulted in almost doubling minimum wages among provinces in the lowest minimum wage band.
14 Alexander, S., Salze-Lozac'h, V., & Winijkulchai, A.: Thailand adopts nationwide minimum wage policy amid controversy, Asia Foundation, January 30, 2013.
15 Parker, J.: Thailand introduces nationwide minimum wage, The Diplomat, January 11, 2013.
